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The BSC Earth Sciences Department 

What 
 

Environmental forecasting 

How 
 

Develop a capability to model air quality 

processes from urban to global and the 

impacts on weather, health and ecosystems 

 

Implement climate prediction system for 

subseasonal-to-decadal climate prediction 

 

Develop user-oriented services that favour 

both technology transfer and adaptation 

 

Use cutting-edge HPC and Big Data 

technologies for the efficiency and user-

friendliness of Earth system models 

 

 

… research … 

… operations … 

… services … 

… high resolution … 

 

Earth system 

services 

Atmospheric 

composition 

Computational 

Earth sciences 

Climate 

prediction 
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Seasonal-mean air temperature and percentage precipitation change 
for the RCP4.5 scenario from CMIP5 over 2016-2035 (wrt 1986-2005). 
Stippling for significant changes, hatching for non-significant. 

What is coming up for climate? 

IPCC AR5 WGI (2013) 
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Temperatures in Barcelona airport from the ECAD dataset. 

A local example of what people ask for 

2014 

François Massonnet (IC3) 
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Bodegas Torres (a Spanish winery) is looking for new locations for its 
vineyards (and it’s not the only one doing it). 

Land is being purchased closer to the Pyrenees, at higher elevation. 
They are considering acquiring land in South America too, in areas 
where wine is currently not produced. 

Bodegas Torres requests local climate information (including 
appropriate uncertainty 

assessments) for the vegetative 

cycle of the vine, which lasts 

30-40 years. 

Some users need to make the 

decision now. 

 

A more complex example 
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The Catalan government has requested the climate community the 
preparation of the Third Report on Climate Change for Catalonia. 

A broad range of socio-economic sectors (including private actors) are 
involved: agriculture, energy, tourism, ecosystems, etc. 

Users requested a focus on 2031-2050, but also 2015-2024. 

How should we merge the information from global and regional 
projections? How to build stories from the short to the mid term? 

Adding a bit more complexity 

2031-2050 Winter Spring Summer Autumn Annual 

Litoral 

0.6 (0/1.2) 0.7 (0.3/1.1) 0.9 (0.3/1.5) 0.8 (0.3/1.2) 0.8 (0.5/1) 

0.4 (-27/22.4) -5.7 (-27.9/22.6) -4.1 (-19.5/20.7) -7.9 (-26/25.2) -2.6 (-20.1/5.7) 

Interior 

0.6 (0/1.1) 0.7 (0.2/1.4) 0.8 (0.4/1.7) 0.9 (0.2/1.2) 0.8 (0.5/1) 

2.5 (-17.6/29.1) -6.6 (-24.6/24.6) -3.4 (-21.4/13.9) -5 (-21.6/25.4) -0.2 (-14.3/8.3) 

Pirineu 

0.7 (-0.1/1.2) 0.8 (0.3/1.5) 0.9 (0.5/1.7) 0.9 (0.3/1.3) 0.8 (0.5/1.2) 

2.4 (-13.8/35.3) 0.0 (-22.7/17.4) -3.3 (-21.2/11.8) -0.8 (-21.9/18.8) -1.2 (-8.8/7.8) 

Catalunya 

0.7 (0/1.2) 0.7 (0.3/1.4) 0.8 (0.4/1.6) 0.8 (0.3/1.2) 0.8 (0.5/1) 

1.0 (-18.7/19.8) -3.9 (-24.9/17.9) -4.1 (-19.8/13.8) -5.4 (-22.9/21.8) -2.4 (-13.6/5.4) 
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Progression from initial-value problems with weather forecasting at 
one end and multi-decadal to century projections as a forced 
boundary condition problem at the other, with climate prediction 
(sub-seasonal, seasonal and decadal) in the middle. Prediction involves 
initialization and systematic comparison with a simultaneous 
reference. 

Climate prediction time scales 

Adapted from Meehl et al. (2009) 

Initial-value driven 

Boundary-condition driven 

Time 

Weather 
forecasts 

Subseasonal to seasonal 
forecasts (2 weeks-18 

months) 

Decadal forecasts (18 
months-30 years) 

Climate-change 
projections 
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SPECS: Climate research for services 

Nine million euros, four years, 20 partners. 

Links to EUPORIAS/NACLIM (ECOMS), but also IS-ENES2, PREFACE, 
EUCLEIA, CLIPC, … 
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Link to Euporias 
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Reliability diagrams of left) initialised and right) uninitialised MME 
simulations for basin-wide accumulated cyclone energy (ACE). The 
results are for 2-9 year averages above the climatological median over 
1961-2009. Statistically significant values are in bold. 

Some of the added value of the predictions is their better 
management of uncertainty, which leads to increased credibility. 

 

CMIP5: Service-driven predictions 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 
Caron et al. (2015, GRL) 
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The multi-model real-time decadal prediction exchange is a research 
exercise that guarantees equal ownership to the contributors. 

WMO-CCl plans to sponsor this activity. 
http://www.metoffice.gov.uk/research/climate/seasonal-to-decadal/long-range/decadal-multimodel 

CMIP5: Real-time decadal prediction 
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Predictions of DJF NAO with EC-Earth3 at low and high resolution 
started in November over 1993-2009 with ERA-Interim and GLORYS 
initial conditions and five-member ensembles. Correlation of the 
ensemble mean on top left. 

High resolution and the NAO 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 

Batté et al. (2014) 

EC-Earth3 T255/ORCA1 EC-Earth3 T511/ORCA025 
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Difference in winter (DJF) standardised 10-metre wind speed (left) and 
capacity factor (right) for seasons with above normal and below 
normal North Atlantic Oscillation index. 

Daily capacity factor (%) calculated from ERAInterim 10-metre wind speed and 
temperature data using an idealised power curve, a log scaling law to transform the 
wind to hub height wind, and a Rayleigh distribution to model diurnal variability. 

NAO and wind energy 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 

Capacity Factor (%) Wind Speed (m/s)  
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Some tools for wind energy 
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JJA near-surface temperature anomalies in 2010 from ERAInt (left) and 
experiments with a climatological (centre) and a realistic (right) land-
surface initialisation. 

Results for EC-Earth2.3 started in May with initial conditions from 
ERAInt, ORAS4 and a sea-ice reconstruction over 1979-2010. 

Improving temperature forecasts 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 

Prodhomme et al. (2015, Clim. Dyn.) 
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Weather and climate affect exchanges via electricity demand (heating 
or cooling, from the customer point of view) and RE production. 

Data from ENTSO-E (2003-2014).  

Temperature forecasts for energy 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 

M. De Felice (ENEA) 
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A series of fact sheets has been started (available from the SPECS web 
site). Common vocabulary with EUPORIAS, targeting a wide audience, 
mimicking some material already existing to explain what climate 
change is. 

 

Communication 
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The EC view of the beast. 

What’s coming up 

P. Monfray (ANR) 

Including DRS and 
SPACE calls 
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• Requests for climate information for the next 30 years as a 
continuous stream come from a broadening range of users and 
should be addressed from a climate services perspective. 

• Different tools available: global and regional projections, seasonal 
and decadal predictions, empirical systems, etc. Merging all the 
sources into a reliable, unique solution is still an open problem. 

• SPECS and the set of pioneer climate-services projects have opened 
the way, but much more work is needed, with public-private cross-
fertilization being mandatory. 

• Actors other than the usual suspects should be taken into account: 
WCRP, Future Earth, “the market”, Copernicus (open data), etc. 

• What can be done in Spain? Identify and support a community, be 
proactive in fora where Spain is not active, … 

 lobby, lobby and lobby. 

Summary 

• C3S Climate Projections Workshop: Near-term predictions and projections, 21 April 2015 


